, the light from which is focused by a special lens system to its correct position on the photocathode of an EMI image intensifier. The intensifier brightens each scintillation about 100,000 times and a bright flash visible to the naked eye appears at the correct position on the anode. These flashes are viewed by a photographic camera, the emulsion building up an image of the y-ray distribution. Fig 10 shows the much improved resolution of the system: both pictures are of a thyroid-shaped phantom, containing 4 mCi of 99mTc with one 'hot' region and three 'cold' regions. In other tests, gaps of 2 mm between radioactive rods have been clearly seen. With coarse resolution collimators the instrument is as sensitive as an Anger gamma camera but, of course, the price to be paid for a finer resolution than can be achieved with an Anger camera, is a decreased sensitivity. The fine resolution of this device will enable vascular structures to be visualized, as has been reported by Ter-Pogossian (1969) , who has visualized the flow of directly injected radioactivity in the carotid artery and its subsequent flow into the brain. A complete new field of study should become possible with this device, as well as the present-day scanning procedures. Spleen scanning occupies a relatively small but definite place in isotope diagnostic techniques. Of the several methods available for demonstrating the spleen, the heat denaturation of labelled autologous red blood cells is the one used most commonly (Marsh et al. 1966) . Other methods also employed include the use of 3-bromomercuri-2-hydroxypropane (BMHP) labelled with "7Hg (Wagner et al. 1963) , and the coating of labelled red blood cells with Rhesus antibodies (Crome & Mollison 1964). The "98Au, 99mTc or HlamIn colloids used forliverscanningarealso usedoccasionally for demonstrating the spleen, and more recently the use of the short-lived isotope 81Rb as a label with denaturation of the! red blood cells by BMHP for spleen scanning has been described (Glass et al. 1968 ). The 51Cr-heat denaturation method is convenient to use but the quality of the scans is (3-8 mCi 99mTc S colloid, 500,000 dots in 204 seconds, 4,000 hole collimator) poor because of the low activity generally used. 1"7Hg-Neohydrin can be used in higher activities and the quality of the scans is correspondingly better. Also the technique involved is rapid and simple, but the short shelf-life of 197Hg is a disadvantage. The 99mTc sulphur or llmIn colloid methods are useful when used in conjunction with liver scanning. However, often it is difficult to separate the organs completely even with multiple views.
Both the rectilinear scanner and gamma camera can be used in the diagnosis of spleen abnormalities. The scanner has the advantage of producing life-size images. It is possible to mark on the scan the position of the subcostal margin and the outline of any masses which may be present. It is somewhat more difficult to mark masses and anatomical landmarks on spleen scans taken by the gamma camera. For accurate measurements of the spleen size the rectilinear scans are more convenient.
Two or three views are commonly used, including the anterior, lateral and posterior views. Fig 1 shows anterior and lateral views of a normal spleen obtained using 300 ,uCi 5'Cr-labelled heat denatured autologous red blood cells. Since the spleen lies obliquely in the abdomen some absorption of the photons coming from the upper pole takes place. The largest spleen area is presented in the lateral view and it is possible to relate the area measured on the scan to the spleen volume using the formula V=a.F1 where Vvolume, F=area of lateral scan and a=a constant which has a value of 0 30 (Fischer et al. 1969 ).
The present indications for spleen scanning include the determination of the position of the organ and its size, the demonstration of spaceoccupying lesions such as cysts, abscesses or tumours and confirmation of the presence of infarction. The technique is particularly useful in the differential diagnosis of masses in the left hypochondrium and to distinguish renal and splenic masses. For the best diagnostic result it is essential to examine the scan in conjunction with scans of the other surrounding organs and the appropriate X-rays. In cases where accurate measurement of the size of the spleen is not needed, a gamma camera scintigram following *9mTc or ilamIn colloid can give an indication of the size and involvement or otherwise by tumour in a matter of seconds and in this situation is the method of choice (Fig 2) .
Tumours, cysts and infarcts are seen as areas of reduced activity. With the 51Cr method it is difficult to detect diffuse abnormalities and it is unlikely that circumscribed space-occupying lesions of less than 3 0 cm in diameter would be seen. With short-lived isotopes the results are somewhat better and occasionally it is possible to see diffuse disease (Tubiana 1968, personal communication) . More often the scan is only able to display the actual size, shape and position of the organ. However, these findings are useful because it is found that the clinical estimation of spleen size is unreliable. In a series of 76 patients with Hodgkin's disease, only 34 were palpable, although 43 had lateral areas of over 100 cm2 and 63 over 75 cm2 (McCready et al. 1969) . The latter figure is quoted as being the normal value (Fischer 1965) . So for those conditions where treatment depends on the estimation of spleen size, scanning is extremely useful if not essential for the proper management of the patient.
Conclusion
Spleen scanning has a limited but definite place in diagnostic isotope investigations. Its main use is in finding the position of and demonstrating the size of the organ, particularly for the differential diagnosis of masses in the upper abdomen. Serial spleen scans are useful for assessing the effect of treatment on this organ. The technique of liver scintiscanning has become well established over the past decade and it is now a recognized method of investigation. Along with other recently developed techniques such as ultrasonic scanning it has the advantage of combining a rapidly obtained result with extreme simplicity. Because it is potentially so useful it is important to know its accuracy and limitations. The aim of this paper is to discuss the relative merits of the methods available, the abnormalities that can be detected and the clinical problems to which they can be applied.
Methods
All compounds used in liver scintiscanning are injected intravenously and can be grouped according to their site of uptake (Table 1) .
Polygonal cell uptake: The best known of these are rose bengal and bromsulphalein, both labelled with 1311. These compounds are excreted into the gut via the bile. A significant amount is excreted while the scan is being done and the final image is influenced by falling activity over the liver and rising activity over the gut. These disadvantages are generally too great for routine use, but serial scans are sometimes useful in showing whether there is any activity over the gut when jaundice of uncertain cause is being investigated. Kupffer cell uptake ofcolloids: In the last few years 99mTc-colloid has been more favoured than '98Au colloid or 3l1l human serum albumin. More recently still 1131n colloid has been introduced (Potchen et al. 1968) but has not yet been evaluated fully. All these compounds are removed by reticuloendothelial cells, and apart from labelled albumin, which is broken down, they are retained by them. None is excreted in the bile. Up to 85 % of the total injected is concentrated in normal liver. Most of the remainder is concentrated by the spleen, and a very small amount by bone marrow (Stern et al. 1966 ).
We use 2 mCi "9mTc-sulphur colloid (Patton et al. 1966 ). Anterior and both lateral scans are done with our own design of scanner, giving a colour print-out (Follett et al. 1965) . Each investigation takes about one hour.
Scintiscan Appearances
Normal: The size, shape and position of normal tissue are represented accurately by the scan image. The anterior image of the liver is roughly triangular in about two-thirds of cases (Fig 1) (McAfee et al. 1965) . The more important variations are a notch in the lower border in 15 % (Fig 2) , variations in the shape of the right lobe, which is dome-shaped when the diaphragm is abnormally high, and rib impressions along the lateral surface (McCready 1967) . Similarly the shape of the lateral image (Fig 3) is variable, and the outline of all images is slightly blurred by 
